Relationship of oligomerization to DNA binding of Wheat dwarf virus RepA and Rep proteins.
Members of the genus Mastrevirus (family Geminiviridae) produce a complementary-sense (c-sense) transcription unit with the potential to encode two proteins, RepA and Rep. In the present work, we have studied the DNA-protein complexes formed by the Wheat dwarf virus (WDV) RepA protein within the WDV large intergenic region. WDV RepA forms large nucleoprotein complexes near the TATA boxes of the viral complementary-sense and virion-sense (v-sense) promoters (the RepA C- and V-complexes, respectively), a location similar to those of WDV Rep-DNA complexes but with distinct DNase I footprints. We have also studied the relationship of oligomerization of WDV RepA and Rep proteins to DNA-protein complex formation. Using chemical cross-linking, we have determined that both WDV proteins can form oligomers in solution. Interestingly, the pH is critical for the monomer-oligomer equilibrium and small changes produce a displacement in such a way that at pH </= 7.0, the predominant species is an octamer while at pH >/= 7.4 it is a monomer. Complex formation is also strongly affected by pH and occurs more efficiently at pH 7.0-7.4. We found that preformed oligomers interact very poorly with DNA. Thus, our data are consistent with a stepwise model for protein-DNA complex assembly in which monomers interact with DNA and then with other monomers to assemble an oligomeric structure on the DNA. These results may be relevant for studies on the DNA binding, replication, and transcription properties of geminivirus proteins.